Because of the output fluctuation of photovoltaic power generation system (PV system), it is anticipated that the large-scale introduction of PV system might cause some difficulties in the operation and planning of the electric power system. From the system planning point of view, the total output of PV systems during the peak load period is very important. The ability of PV system for supplying the electricity at the peak load period is called as kW-value.
We have proposed a method to evaluate the kW-value of PV system, where the kW-value is evaluated as an average value of reduction in peak electricity load among a few days with large peak load in a year. This paper evaluates the kW-value for 8 regions in Japan, i.e. Tohoku, Kanto, Hokuriku, Chubu, Kansai, Chugoku, Shikoku and Kyushu, and discuss the difference in kW-value among regions. The evaluation is based on the insolation observed at 45 points by Japan Meteorological Agency (JMA) and the electricity load of 8 utilities.
First, we chose the days with large daily peak load in July, August and September from 1992 to 1997, so that the kW-value is evaluated based on the relation electricity load and irradinace in such the days. The criterion of daily peak load is 95%, 90% and 85% of annual peak load. For example, when the criterion is 95%, about 11 days are chosen for the kW-value evaluation. For the chosen days, we estimated the total electricity supply from PV systems in each region, taking into account the temperature dependence of PV efficiency and typical inverter loss. The penetration ratio of PV systems is assumed to be 2%, 4% and 6% of the total capacity of utility in each region. Then, we calculated the equivalent reduced electricity load on utility and the reduction in peak load by the introduction of PV systems. Figure 1 shows the number of days with different reduction in Kanto region and Kyushu region. The number of days with large reduction in peak load by PV systems is larger in Western, because the solar noon is slightly late in Western Japan, resulting in the large electricity supply of PV system during the period of large electricity load. Figure 2 shows the relation between reduction in daily peak load and cumulative number of days used for kW-value evaluation for various penetration ratio of PV system installation. The reduction in peak load is not so different within the assumed penetration ratio, because the days with large electricity load are chosen for kW-value evaluation.
Then, we calculated the kW-value of PV system as an average value of reduction in peak electricity load among a few days with large peak load in a year. Figure 3 shows the results for Kanto region and Kyushu region. When the kW value is evaluated based on the days with large daily peak load, the kW value of PV system would be higher in Shikoku and Kyusyu regions. However, when the kW value is evaluated based on the days with large daily peak load but with small insolation, the evaluated kW value is not so different among regions in Japan, because the ratio of such the day is not so different among regions. We have proposed a method to evaluate the kW-value of PV system, where the kW-value is calculated as an average value of reduction in peak electricity load on the electric power utility among a few days with large peak load in a year. By using the proposed method, this paper discusses the difference in kW-value of PV system due to the difference in region considered. The evaluation is based on the actual insolation data in 45 points throughout Japan and electricity load on the electric power utility both observed in the 1990's. As results, the number of days with large reduction in peak load by PV systems is larger in Western Japan, because the solar noon is slightly late in Western Japan, resulting in the large electricity supply of PV system during the period of large electricity load. Therefore, when the kW-value is evaluated based on a number of days with large daily peak load, the kW-value of PV system would be higher in Shikoku and Kyusyu regions. However, when the kW-value is evaluated based on a number of days with large daily peak demand but with small insolation, the evaluated kW-value is not so different among regions in Japan, because the ratio of such the day is not so different among regions.
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